1 A large number of workers have also demonstrated that L. monocytogenes has the ability to survive or grow at low temperature, low pH and low water activity. 1 This bacterium is commonly found in nature and can be isolated from a wide variety of raw and ready-to-eat foods such as cheese, meat, vegetables, poultry and eggs. [2] [3] [4] [5] Additionally, recent studies showed that raw fish and seafood products are quite often contaminated by this bacterium and the consumption of contaminated seafood products also leads to human listeriosis. 6, 7 However, the prevalence of L. monocytogenes in foods, especially in fisheries products, is not well understood, because food-borne outbreaks related to L. monocytogenes-contaminated foods have never been reported in Japan. The occurrence of L. monocytogenes in retail fresh fish and processed seafood products in Japan was investigated in this study.
One hundred and ten samples of fish and processed seafood products were purchased from supermarkets in Hakodate. All samples were examined for the presence of Listeria using the following methods. Ten grams of the sample was squashed completely in a stomacher bag, and incubated at 30°C in 90 mL of sterile Listeria Enrichment Broth (Oxoid, Hampshire, UK) containing Listeriaselective enrichment supplement (Oxoid). After 48 h incubation, 0.1 mL of the enrichment culture was subcultured onto Listeria Selective Agar (Oxoid) containing Listeria Selective Supplement (Oxoid) at 37°C for 48 h. From each plate, 30 presumptive colonies (typical black colonies) were isolated and confirmed by a combination of the following tests: morphology using Gram-staining, motility at 25 and 35°C, catalase production, VP test, production of acid from carbohydrates (mannitol, rhamnose and xylose), nitrate reduction, hemolytic activity 8 and CAMP test. 9 Listeria spp. were found in 14 (12.7%) of the total 110 samples of retail fish and processed seafood products examined in this study (Table 1) . Seven samples (6.4%) were positive for L. monocytogenes, 11 samples (10%) for other Listeria species. This isolation frequency of L. monocytogenes from retail fish and processed seafood products in Japan was lower than those (more than 10%) reported in North America and Europe, 6 while it was similar to that (6.1%) reported in a previous study in Japan. 10 However, it was higher than that (1.8%) reported by Masuda et al. in 1992. 11 Jørgensen and Huss have reported that L. monocytogenes contamination of seafood varied with product category and the highest product category contaminated by L. monocytogenes was the cold-smoked fish (34-60%) in 1998. 12 The detection of L. monocytogenes in processed seafood products (9.8%) was also higher than that in retail fish (2.0%) in this study. In particular, the isolation frequencies of L. monocytogenes from smoked seafood and fermented seafood were significantly higher (23.1 and 22.2%, respectively). In addition, the isolation frequency from fresh or frozen salmon and processed salmon products was higher than those from various other fish and seafood products. Listeria monocytogenes was isolated from four samples (12.5%) of 32 raw salmon and processed salmon product samples, while L. monocytogenes from other kinds of products was recovered from three (3.8%) of 78 samples. Ekland et al. showed that the external surfaces of fresh and frozen fish were the primary source of L. monocytogenes contamination to cold-smoked fishery products. 13 The presence of psychrophilic L. monocytogenes in smoked and lightly processed ready-to-eat fish products is a concern, because some of these products are often kept for a long period of time under refrigerated temperatures and commonly and processed seafood products because of its ubiquitous presence in the surface of fish and the environment. It will, therefore, become extremely important to acquire an understanding of the contamination routes of L. monocytogenes in the manufacturing process and understand the growth characteristics of this bacterium during the manufacturing process and retail storage conditions for seafood manufacturers.
This study was partly supported by the Sasakawa Scientific Research Grant from The Japan Science Society. eaten without further heating. Listeria monocytogenes is able to grow on artificially inoculated ready-to-eat products within a shelf-life at refrigerated temperatures. 14 Our results show that some retail fish and seafood products in Japan are also commonly contaminated with Listeria species containing L. monocytogenes as for those in North America and Europe. It indicates that retail fish and processed seafood products in Japan are always exposed to hazardous situations of contamination by this pathogenic bacterium. Although the serovars of the isolates were not determined in this study, the contamination of this bacterium suggests that human listeriosis in high-risk groups, such as pregnant women, infants, immunocompromised patients and elderly people, may be prevalent as in the case of outbreaks of enterohemorrhagic Escherichia coli O157:H7-related food-borne illnesses in 1996 in Japan. However, it would be quite difficult to remove this bacterium completely from fish 1192
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